Abstract. The banner-tailed kangaroo rat, Dipodomys spectabilis, advertises its territorial ownership with individual footdrumming signatures used in neighbour recognition. The aim of this study was to examine how social experience influences development of the footdrumming signatures of newly dispersed juveniles and older adults. Over 5000 footdrumming signatures were recorded and analysed for 101 different animals over a 7-year period from 1986 to 1992 in which population densities fluctuated. During these years, the footdrumming signatures of individuals differed in structure within neighbourhoods, but those of non-neighbours overlapped when population densities were high. In general, the footdrumming signatures of juveniles varied more than adults, but both juveniles and adults changed elements of the signal if they changed territories, which occurred more frequently at higher population densities. Kangaroo rats, therefore, can modify their footdrumming signatures over their lifetime in response to changes in the social environment. The rat that moves into a new neighbourhood adjusts its footdrumming signal to differ from its new neighbours.
The role of auditory experience is well documented in birds (Kroodsma 1982; Marler & Peters 1982; Marler 1987; Slater 1989) . Recent findings show considerable flexibility in the capacity of birds to modify their vocal signals (Petrinovich & Baptista 1987) . Modification of acoustic signals is not limited to young animals, and an assortment of birds change their songs as adults (Payne 1985; McGregor & Krebs 1989; Margoliash et al. 1991; Eens et al. 1992; O'Loghlen & Rothstein 1993) . This plasticity in acoustic signals is presumably a response to changes in the acoustic environment. Adult birds either modify songs in response to the arrival of neighbours with a different song or birds settling on new territories adjust their songs in response to their new neighbours (Jenkins 1978; Bradley 1981; Grant 1984; Payne 1985; McGregor & Krebs 1989) . Territorial birds often adjust vocal signatures that function in neighbour recognition (Payne 1981; Falls 1982; Stoddard et al. 1990; Brindley 1991) .
Like territorial birds, the banner-tailed kangaroo rat, Dipodomys spectabilis, advertises its territorial ownership with individually distinct acoustic signals used in neighbour recognition (Randall 1984 (Randall , 1989a (Randall , 1993 (Randall , 1994 . Territories consist of large dirt mounds in which the rats store large caches of seeds, their main food source (Randall 1984) . Each mound is occupied by a single animal of either sex, except when young rats are in the natal mound, and a rat may have more than one mound in its home area (Jones 1984; Randall 1984) . Mounds are large and complex and thus represent the investments of successive generations of rats. Juveniles, which are born during a winter-spring breeding season, disperse and successfully defend territories from spring to early autumn before they become sexually mature.
In contrast to birds, D. spectabilis produces acoustic signals mechanically rather than vocally. The rats hit their hind feet on the ground to create air-borne and seismic vibrations called footdrums; these are grouped into short bursts called footrolls, and several footrolls are combined to make a sequence. The number of footdrums and footrolls vary by individual to create individually distinct footdrumming signatures (Randall 1984 (Randall , 1989a (Randall , 1993 . The rats drum their signatures in footdrumming exchanges with neighbours and can discriminate the individual signatures of neighbours from those of strangers (Randall 1984 (Randall , 1994 .
Although footdrumming signatures remain constant in some D. spectabilis, both juveniles and adults can alter footdrumming signatures over time and in different contexts (Randall 1989a (Randall , 1993 . They drum a different footdrumming 0003-3472/95/051227+11 $08.00/0 1995 The Association for the Study of Animal Behaviour
